.

Sanitized Cop | o e T - L
y Approved for Release 20 : - R
~ , ’ 11/08/17 : CIA-RDP80-00809A000600340269-6
-
CLASSIFICATION secrer $TACE & |
£ CENTRAL INTELLIGENCE AGENCY" REPCRT 50X1 -HU|V|
INFORMATION FROM o -
FOREIGN DOCUMENTS OR RADIO BROADCASTS  CD KO. ‘
COUNTRY ‘USSR DATE OF ‘ %
’ INFORMATION 1949 '
. SUBJECT Sclentific - Blectricity, pulse techniques :
HOW DATE DiST. 4~ Sep 1950
PUBLISHED Book
WHERE
PUBLISHED  Moscow NO. OF PAGES 4
DATE
PUBLISHED 1949
. SUPPLEMENT TO
LANGUAGE Russien - REPORT NO.
;-'“\‘Hl uNITID BYATRS wivaie ™R WTARIRG D"“IIMIMI .IS“:O T N
e amaam i axt AaaLa T TR IR 2% ranson a. roo- THIS IS UNEVALUATED INFORMATION
WBITED BY LAW. REPACDUCTION OF T™HIS VORM IS PROMISITES. )
SOURCE Impul'snays Tekhnike, Izaatl'stvo Sovetskoye Rodio, (12 No ™ 1835.185)
TpBLE OF CONTENTS FOR
PULSE TECHNIQUES
Ya. S. Itskhoki
‘, @'&ued on the author's 1947 - 1948 lecture course at the All-Union Corre-
spondence Institute of Power Engineering and intended O clarify methods of
analyzing pulse phenomena..
TABLE OF CONTENTS
Page
Preface 3 )
Introduction S5 \
I. Influe:ii:e of Pulse Electromotive Force on Linear Networks
1. P.Alsé Voltages end Currents and Nature of the Processes
Produced by Them in Electric Circuits 9
‘2. Methods of_Mathematica.l Analysis of Pulse Processes 19
3. Oper-ational Methcd of Translents e 22 i
k. Dubamel's Integral ' ) 27
5. "Constant Subtangent" Method for Graphs 31 ‘
6. Siperposition Theorem for HF Oscillation Envelopes 33 : E -
.".'. Spgctral Composition of the Pulse Pr;acess ' 38 f .
8 Spectra of Certain Pulse Electromotive for_ces 43
" a., Rectanguler Pulse o 43
. . -1 - . !
! . CLASSIFICATION SECET SEGRET
STATE NAVY. NSRS ' . |. DISTRIBUTON | 1
ARMY AR FB1 11 ] . i
‘ ; ' ' e CHIVES

o T 3

. N . e T . . LT \,,..v .
an Release 2011/08/17 : CIA-RD



S -
! i

Sanitized Copy Approved for Release 201 1/0/7 CIARDP80-OO809AO60040269-

‘ : "
T
. SEli Lk P
SECRET ] 50X1-HUM|
Page 4
b. Single Pulse 45
¢. Exponential Pulse 46
d. Triangular and Trapezoidal Pulses L6
e. Bell Pulse 46

£. Relation Between Spectra of Video and Audio Pulses 50
9. Spectrum Method of Analyzing Linear Electric Circuits 52

10. Conditions Governing Undistorted Transmission of a
Pulse Through a Linear Circuit 57

II. Pulse Transformation by Means of Linear Circuits

11. Pulse Transformer 68

i a. Geperal Information 68
b, Equivalent Schematic Diagram of a Transformer

Circuit (&

c. Distortion of a Transformed Pulse Front 81

d. Mngnetization of a Pulse Transformer Core 86

e. Influénce of Eddy Currents on Operation of Core 92

£. Calculating Pulse Trans:ormers 98

g. Structure of Pulse Transformers ' 99

12. Differential Circuits (Shortening Circuits) i02

13. Integrating Circults (Lengthening Circuits) 110
III. Sheping {Genera*ton)of Pulses A

14. . Shaping Properties of Lines Considered as Systems

With Uniformly Distributed Parameters 115
a. T’ransient:sr in Long Linre ) 115
b. BShaping Propert;l.gs of Line Sections 118
c. Double Lines ' 120
15. Artifical Shaping Lines 123 1
a. Artificial, Chein Line 123
] b. Delay Lines : 126
¢c. Shaping Circuit in the Form of Resonant Circuits
_ Connected in Parallel 127
: R S 4. Sheping Circuit in the Form of Non-resonant Circuits
) Connected in Series. 131
-2 -
SECRET

SECaF N

R F7 " g

Sanitized Copy Approvd for Release 201 1817 »-




-, I N - 13 * . . - - . N 1

. T ' . v . . L. N M R B L Al

Sanitized Copy Approved for Release 2011/08/17 : CIA-RDP80-00809A000600340269-6

- B
~ o SECRET
SECRET [ ] 50X1-HUMI
) Page
16. Blocking Oscillator 134
a. General Description of Blocking Oscillator
Processes 134
b. Conditions Governing Blocking Oscillator Self-
excitation 140
¢. Dynamic Characteristic and Amplitude of Genefated
- Pulses 14k
. d.. Duration of the Flat Portion of Pulses 149 -
e. Pulse Recurrence Frequency 151

£. Alternative Schematic Diagrams for Blocking

Oscillators 152

g. Special Features in Comstruction and Operation
of Blocking Oscillators 154
h. Decoupling Circuit 155

17. Operating Conditions and Types of Blocking Oscillators 157

a. Synchronizing Blocking Oscillator Operation (“Lock-

in" or "Frequency Division") 157
b. Blocking Osciliator With Tuned "Loop" Circuit
. {Self-Oscillation) 159
c. Blocking Oscillator With Shaping Lines in the Grid
Circuit (Delayed Action) 16k
18. Multivibrators 167
a. Multiv'brator Witn Self-excitation 167
b. Frequency.Synchronization and Divisiom 175
c. Electronic' Relay 176
19. . Conversion of Sinusoidal Oscillations by Means of a
) Nonlinesr Element 180
a. Utilizing an Electron Tube as a Nonlinear Con-
version Element g 180
Y. Application of Eeavily Saturated Tra.nsformers .
(Peaking Fransformers) 181

Iy. Pulse Hodulation of HF Oscillations

20. Pulse Modulation (General Considerations) 184
21. Intermittent Generatlon of HF Oscillations (Self- : |
Modulation) 186 '
22. Plate Modulation 188
23. Grid Modulation . 189
. -3 -
‘ . SECRET

SECREP

Sanitized Copy Approved for Release 2011/08/17 :



SECREN

SECRET

Generation of Modulating Power Pulses N

2,
25.

Requirements for Modulated Voltage Pulses ’
Basic Principles of Power Pulse Generation

a. Power Transformers With Capacitive Energy Storage

b. Power Transformers With Inductive Energy Storage

VvI. Types of Switching Devices

26. General Reguirements for Switching Devices

27. Electron Tubes

28. Rotary Discharger

29. Trigatrons

30. Thyratrons

31. Nonlinear Inductance

VII. Types of Pulse Modulators
l 32. Classification’ of Modulators

33. Modulator With Inductive Energy Storage
a. Schema.ic Diagram and Workirg Principles
b. Shape of Modulating Pulse and Calculation of

Basic Modulator Parameters

c. Selecting Operating Conditions for Switching Tubes

34, Ignition Pulse Generator

3. Modulstor With Partial Discharge of Storage Capacity,
Switched by an Electron Tube

36. Modulator With Shaping, Delay Lines and Thyratron
Switch

37. Modulator With Delay Lines Forming Pulses in the
Charging Stage

38. Modulator With Nonlivear Inductance as a Switching
Device

VIII. The Hodulator; of Certain Radar Stations

39. Modulator of Land Redar Detection Station AE/T?S-3

40. Modulator of an Aircraft Interceptor Radar Station

41. Modulator of a Shore Redar Btetion

42. Modulator of a Gun Laying Stﬁtf on

Couclusion
Bibvliography i
' -END -
-4 -
., SECRET

SEGRET

Sanitized Copy Approved forReIease 201 1/0/1 7 CI

Page

93
197
198
210

215
217
224
231
24C
24k

247
249
2kg

250
255
259

262
271
272
276

279
281
282
285
287
292




